Effects of lithium ex vivo on the GTP-mediated inhibition of calcium-stimulated adenylate cyclase activity in rat brain.
The aim of this study was to investigate the effects of chronic lithium treatment on calcium (Ca2+)-stimulated adenylate cyclase activity in rat striatum and hippocampus, and to elucidate the effect of lithium treatment on the neurotransmitter/GTP-mediated inhibition of Ca2+-stimulated enzyme activity in the two brain areas. Lithium treatment, which gave a serum-lithium concentration of 0.9 +/- 0.16 mmol/l, enhanced Ca2+-stimulated enzyme activity in the hippocampus but reduced this activity in the striatum. Serotonin (5-HT) dose dependently reduced Ca2+-stimulated adenylate cyclase activity in the hippocampus, and chronic lithium administration reduced the ability of 1 microM 5-HT to inhibit Ca2+-stimulated enzyme activity. Furthermore, the 5-HT-induced GTP-mediated inhibition of Ca2+-stimulated adenylate cyclase activity in the hippocampus was markedly decreased by lithium. Increasing concentrations of dopamine in the striatum did not, however, affect Ca2+-stimulated adenylate cyclase activity and the inhibition of enzyme activity observed with increasing concentrations of GTP was not influenced by chronic lithium treatment. These results demonstrate that lithium ex vivo exerts dual and region-specific effects on Ca2+-stimulated adenylate cyclase in the brain. Furthermore, long-term administration of lithium could reduce the inhibitory effect of 5-HT on adenylate cyclase in the hippocampus, by influencing the inhibitory GTP-binding protein. The effects of lithium on serotonergic and dopaminergic neurotransmission could be involved in the therapeutic actions of lithium in manic-depressive illness.